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Abstract 
Background: Human toxocariasis, a helminthozoonosis, is due to the migration of 
Toxocara species larvae into human organisms. Humans, especially children become 
infected by ingesting of embryonated eggs from soil, dirty hands, and raw vegetables. 
Seroprevalence of this infection is high in developed countries, especially in rural areas. 
The aim of this study was to investigate the seroepidemiology of Toxocariasis in chil-
dren referred to the pediatric clinic of Imam Hossein hospital, Isfahan, Iran. 
Methods: In this cross sectional study the sera of children aged 5 to 15 years old, ad-
mitted to Imam Hossein Pediatric Hospital were collected during 2013-14. Then the 
sera were examined for anti Toxocara canis antibodies using commercial ELISA kit.  
Results: From 427 children, 196 (45.9%) were female and 231(54.1%) were male. 
107(25.1%) were from rural and 320 (74.9%) were from urban area. Of them 129 
(30.2%) were contacted with dog. One child (0.2%) had hypereosinophilia, 33 (7.7%) 
eosinophlia, and 6 (1.39%) were positive for T. canis IgG (two male and four female). 
Four of infected children with T. canis were from urban (1.25%) and two from rural 
areas (1.9%). There was no significant correlation between education of parents, gen-
der, age, place of living and contact with dog with ELISA results test. 
Conclusion: Toxocariasis is prevalent in the children of Isfahan region.  Results sug-
gest a low Toxocara exposure in children in this area. Therefore, more risk factors asso-
ciated with Toxocara exposure should be identified in the further investigation. 
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Introduction 
 
oxocariasis is a parasitic infectious 
disease caused by Toxocara cati or T. 
canis. These two worms belong to 
roundworm family. This infection is transmit-
ted from animal to human by ingestion of in-
fective ova and then Toxocara larva will mi-
grate to different tissues (1, 2). One of the ma-
jor problems of toxocariasis is sever local 
reactions (1, 3). Toxocariasis has three kinds 
of clinical presentation: visceral larva migrants 
(VLM) syndrome, ocular larva migrants 
(OLM) syndrome and covert toxocariasis. 
High prevalence of toxocariasis was reported 
in developing countries especially in rural area 
(4).  
On the other hand, the most involved or-
gans are brain, liver, lung, and eye (1, 3, 5). 
Chronic cough in children is a relatively com-
mon clinical problem (6-8). Toxocariasis may 
be misdiagnosed as asthma and patients 
wrongly treated with corticosteroids, which 
may aggravate the patient. In the most cases, 
toxocariasis is not very serious and because of 
low larva burden, most of infected people do 
not show a special sign of disease. The sever 
form of disease is rare and commonly seen in 
children that play with soil contaminated with 
dog’s feces (2, 4). Nervous toxocariasis is an-
other form of toxocariasis, which has recently 
been recognized (9-11). 
Systemic infection of Toxocara spp. is com-
mon in human and it seems that OLM is less 
common than VLM (2, 12). This parasitic in-
fection is occurs worldwide, and for example, 
it is estimated that 10000 new cases occurs 
annually in USA (13). However, no data is 
available regarding the situation of this para-
site in Isfahan.  
Therefore, in this study, the seroprevalence 
of toxocariasis in children referred to the pe-
diatric clinic of Imam Hossein Hospital of 
Isfahan, Iran using ELISA method was inves-
tigated. 
 
Materials and Methods 
 
Serum samples 
In this cross – sectional study, 427 sera of 
children (196 girls and 231 boys) aged be-
tween 5 and 15 yr old referred to Imam Hos-
sein hospital of Isfahan from March 2013 until 
March 2014 were collected. Serum samples 
were collected and kept at -20 °C for detection 
of anti toxocariasis antibody using commercial 
ELISA kit. 
 
CBC (cell blood count) test 
For every children CBC test was performed 
and hyper eosinophilia reported if blood eosi-
nophil was >1000 cell/ml (14). For every in-
dividual a questionnaire form containing de-
mographic data, location (urban/rural), educa-
tion level of parents and contact with dog 
were filled.  
 
Enzyme-linked immunosorbent assay 
Human anti- T. canis IgG antibody was 
measured using a commercially available ELI-
SA kit IBL (German company) according to 
the manufacturer’s guidelines. Based on the 
manufacturer’s instructions, the result was 
considered positive when a value higher than 
11.0 U/ml was recorded.  
 
Statistical analysis 
Chi-square test, t-Student test and Spearman 
Correlation Coefficient were used for statisti-
cal analysis. Differences were considered sig-
nificant if P-values were less than 0.05. 
 
Results 
 
From 427 children referred to the hospital, 
196 children (45.9%) were female and 231 
(54.1%) were male. 107(25.1%) were lived in 
rural area and 320(74.9%) in urban area. Over-
all, 129(30.2%) children were contact with dog. 
T 
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One child (0.2%) had hypereosinophilia but 
33(7.7%) had eosinophlia. Six patients (1.39%) 
were anti-T.canis IgG positive, which two of 
them were male (33%) and four were female 
(67%). Furthermore, four were living in urban 
and two in rural area. Of these patients, three 
had eosinophilia and one had hypereosino-
philia. Only 2 infected children were contacted 
with dog. There was no significant relation-
ship between education of parents, gender, 
age, place of living and contact with dog with 
ELISA tests results (Table 1). 
 
Table 1: The relationship between age, gender, location, contact with dogs, patient parent’s education, with 
the ELISA test result in children aged 5-15 years old referred to Imam Hossein hospital in Isfahan, Iran 
 
Risk factors No. (%) of ana-
lyzed samples 
No. (%) of 
positive 
No. (%) of 
negative 
OR OR(95%Cl) Ρ value 
Age (yr) 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
 
30(7) 
74(17.3) 
50(11.7) 
48(11.2) 
40(9.4) 
52(12.2) 
45(10.5) 
32(7.5) 
21(4.9) 
12(2.8) 
23(5.4) 
 
0 
0 
0 
2(4.16) 
1(2.5) 
0 
2(4.4) 
0 
0 
0 
1(4.34) 
 
30(100) 
74(100) 
50(100) 
46(95.84) 
39(97.5) 
52(100) 
43(95.6) 
32(100) 
21(100) 
12(100) 
23(95.66) 
-- -- 0.268 
Sex 
Male 
Female 
 
231(54.1) 
196(45.9) 
 
2(0.87) 
4(2.05) 
 
229(99.13) 
192(97.95) 
0.419 0.76<OR<2.314 0.3 
 
Residency 
Rural 
Urban 
 
107(25.1) 
320(74.9) 
 
2(1.8) 
4(1.25) 
 
105(98.2) 
316(98.75) 
0.665 0.120<OR<3.68 0.6 
Ownership and con-
tact with dogs 
Yes 
No 
 
129(30.2) 
298(69.8) 
 
2(1.55) 
4(1.34) 
 
127(98.45) 
294(98.66) 
1.157 0.209<OR<6.4 0.8 
Parents education 
High school education 
University education 
 
237(55.5) 
190(44.5) 
 
4(1.68) 
2(1.05) 
 
233(98.32) 
188(98.95) 
0.62 0.112>OR<3.42 0.5 
 
 The CBC tests showed a normal count of 
WBC in 406 (95.1%) children and 21(4.9%) 
had high WBC counts. On the other hands, 
138 (32.3%) children had abnormal RBC 
count and 289 (67.7%) had normal RBC 
count. 46(10.8%) and 381(89.2%) children had 
abnormal and normal platelet count respec-
tively. Correlation between CBC test and 
ELISA test are presented in the Table 2. 
 
Discussion 
 
Seroepidemiological surveys shows that tox-
ocariasis exists worldwide. Worm infections 
are common in developing countries and 
some reports declared high frequency of hu-
man infection by toxocara larva (15, 16). 
Different prevalence of Toxocara infection 
was reported in various countries as 3% -86% 
(17). In this study, 6 (1.39%) of 427 children 
were seropositive for toxocariasis. 37.12% of 
individuals were seropositive in general popu-
lation of the Amazonian City, and any infor-
mation about contact with dog or cat was re-
ported (18). In Hamadan City, out of 544 
children (aged 1–9 yr), 5.3% were positive for 
toxocariasis.    
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Table 2: Relationship “between” the Cell blood count with the Elisa test result in children aged 5-15 years old 
referred to Imam Hossein hospital Isfahan, Iran 
 
CBC&diff No. (%) of 
analysed 
samples 
No. (%) of 
positive 
No. (%) of 
negative 
OR OR(95%Cl) Ρ value 
WBC 
Normal 
Higher than 
normal 
 
406(95.1) 
21(4.9) 
 
5(4.39) 
1(4.76) 
 
401(95.61) 
20(95.24) 
4.01 0.447<OR<35.956 0.37 
Neutrophil 
Abnormal 
Normal 
 
21(4.9) 
406(95.1) 
 
2(9.5) 
4(0.98) 
 
19(90.5) 
402(99.02) 
0.095 0.016<OR<0.549 0.001 
Lymphocyte 
Abnormal 
Normal 
 
22(5.2) 
405(94.8) 
 
3(13.63) 
3(0.74) 
 
19(86.37) 
402(99.26) 
0.047 0.009<OR<0.25 0.001 
RBC 
Abnormal 
Normal 
 
138(32.3) 
289(67.7) 
 
4(2.8) 
2(0.69) 
 
134(97.2) 
287(99.31) 
0.233 0.042<OR<1.29 0.07 
Platelet 
Abnormal 
Normal 
 
46(10.8) 
381(89.2) 
 
2(4.34) 
4(1.04) 
 
44(95.66) 
377(98.96) 
0.233 0.042<OR<1.311 0.135 
Eosinophil 
Normal Eo-
sinophilia 
 
393(92.03) 
34(7.97) 
 
2(0.5) 
4(11.76) 
 
391(99.5) 
30(88.24) 
26.06 4.587<OR<148.143 0.001 
 
However, they did not investigate the corre-
lation between contact with dog and cat and 
infection seropositivity (19). 20.2% of rural 
and 30.1% of urban children in Fars Province 
were infected with toxocariasis (20).  Recently 
Sharif et al. reported that 25% of schoolchild-
ren between 7-14 yr age in Northern Iran were 
seropositive. They reported a significant corre-
lation between contact with dog and seropre-
valence of toxocariasis (21). 
Malla et al., reported 6.4% seropositivity in 
rural area among individuals with no clinical 
signs and 23.3% seropositivity in individuals 
with clinical signs. No significant correlation 
was reported between contact with dog and 
Toxocara infection (22). Fan et al. reported a 
prevalence of 76.6% for toxocariasis among 7-
12 yr old students in Taiwan. They showed a 
significant correlation between histories of 
raising dogs and seropositivity (23). Ajayi et al. 
from Nigeria reported 30% seropositivity 
among individuals aged 2-21 yr old. They 
showed that dog’s ownership was not an im-
portant factor for Toxocara infection (24). In 
another study, 4.8% of healthy blood donors 
and 1.2% of children were infected (25). 
Alavi et al. showed that 2% in children were 
seropositive (26). This prevalence is very simi-
lar to what we found in Isfahan. Based on the 
various studies, prevalence of toxocariasis is 
different in various societies and it may be re-
lated to difference in climate, culture and reli-
gion. In our study there was not a significant 
correlation between dog contact and seroposi-
tivity (P value=0.8). In addition, correlation 
between gender and seropositivity was not 
significant (P value = 0.3). In previous studies 
no statistically significant correlations between 
gender and age with prevalence of toxocariasis 
were seen (20, 23, 24, 26). 
In our study two infected children were liv-
ing in rural and four in urban and correlation 
between places of living with seropositivity 
was not statistically significant (P value = 0.6). 
In contrast to our finding, Sadjjadi et al. re-
ported a significant correlation between places 
of living with seropositivity, however similar 
to our finding; Alavi et al. did not found statis-
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tically significant correlation (20, 26). There is 
controversial reports regarding the relation-
ship between keeping dog, prevalence of tox-
ocariasis is in different investigation, and most 
of them found a similar finding to ours. 
Compatible to our findings, studies in Brazil 
and Ahvaz did not report any significant cor-
relation between eosinophilia and toxocariasis 
(15, 26) but one study in Argentina reported a 
significant correlation in this regard (27). 
In different studies in Iran such as our study, 
no correlation was seen between parents edu-
cational and prevalence of toxocariasis. Prob-
ably previous exposure to infection agents 
such as various species of Toxocara could be 
the reason for raised titer of antibody in these 
children. In this study beside eosinophil, other 
blood cell such as neutrophil and lymphocyte 
were surveyed and the correlation with sero-
positive individuals was significant. Based on 
the information more study is recommended 
to understand the correlation of more factor 
with seropositivity. 
 
Conclusion 
 
Toxocariasis is prevalent in the children of 
Isfahan region. Results suggest a low Toxoca-
ra exposure in children in this area. Therefore, 
more risk factors associated with Toxoca-
ra exposure should be identified in the further 
investigation. 
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